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Ultrasound-guided platelet-rich plasma
injection for distal biceps tendinopathy

Scott L Barker1,2, Simon N Bell1,2, David Connell3 and
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Abstract
Background: Distal biceps tendinopathy is an uncommon cause of elbow pain. The optimum treatment for cases

refractory to conservative treatment is unclear. Platelet-rich plasma has been used successfully for other tendinopathies

around the elbow.

Methods: Six patients with clinical and radiological evidence of distal biceps tendinopathy underwent ultrasound-guided

platelet-rich plasma (PRP) injection. Clinical examination findings, visual analogue score (VAS) for pain and Mayo Elbow

Performance scores were recorded.

Results: The Mayo Elbow Performance Score improved from 68.3 (range 65 to 85) (fair function) to 95 (range 85 to

100) (excellent function). The VAS at rest improved from a mean of 2.25 (range 2 to 5) pre-injection to 0. The VAS with

movement improved from a mean of 7.25 (range 5 to 8) pre-injection to 1.3 (range 0 to 2). No complications were

noted.

Discussion: Ultrasound-guided PRP injection appears to be a safe and effective treatment for recalcitrant cases of distal

biceps tendinopathy. Further investigation with a randomized controlled trial is needed to fully assess its efficacy.
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Introduction

Distal biceps tendinopathy is a relatively uncommon
cause of elbow pain. It is characterized by anterior
elbow pain exacerbated by repetitive lifting or twisting
activities. Clinical examination reveals an intact distal
biceps tendon but pain on resisted elbow flexion and
supination. By contrast to distal biceps tendon rupture,
where surgical repair is advocated,1–6 distal biceps ten-
dinoapthy can, in most cases, be treated conservatively
with physiotherapy and activity modification.
Corticosteroid injection has traditionally been avoided
for this condition given the proximity to neurovascular
structures and the risk of tendon rupture, although sat-
isfactory results have been reported with its use.7

Platelet-rich plasma (PRP) injection is becoming an
increasingly popular treatment for tendinopathies at
various anatomical sites.8–11 Favourable results have
been shown with its use for lateral epicondylitis.12,13

As far as we aware, there have been no previous reports
in the literature of the use of PRP injections for the
treatment of distal biceps tendinopathy. We report

the magnetic resonance imaging findings (MRI) find-
ings, ultrasound-guided injection technique and clinical
results obtained in a small cohort of six patients.

Materials and methods

Six patients with a diagnosis of distal biceps tendino-
pathy, treated with ultrasound-guided PRP injection,
were identified from the senior author’s database.
Conservative treatment measures had failed. In all
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cases, distal biceps tendinopathy was diagnosed clinic-
ally. The ‘Hook test’14 was used to confirm that the
biceps tendon was intact. Resisted flexion and supin-
ation (distal biceps provocation test) resulting in dis-
comfort in the anterior aspect of the elbow indicated
pathology in the distal biceps tendon. The clinical diag-
nosis was confirmed by anMRI scan in five patients and
ultrasound in one patient. Standard T1 and T2

sequences with the elbow in extension were used.
Although the FABS (flexion, abduction, supination)
position15 has been described as optimal for visualizing
the distal biceps tendon on MRI, adequate images for
diagnosis were obtained on standard views and therefore
the FABS position was not utilized (Figure 1 and 2).

A standardized technique for ultrasound-guided PRP
injection was performed. In total, 10mL of blood was
drawn from the contralateral arm into a CPDA (citrate
phosphate dextrose adenine) blood tube. This was cen-
trifuged for 7min at 2700 revolutions perminute (r/min).
The central ‘buffy coat layer’ containing approximately
3mL of PRP was syphoned from the centrifuged tube.
According to the Sports Medicine PRP Classification
system, this is Type 1B PRP (leucocyte rich, no activa-
tion, platelet concentration <5� serum).16

Longitudinal orientation of the ultrasound probe
was used to visualize the distal biceps tendon. After
injection of 3mL of bupivacaine local anaesthetic into
the bicipital bursa, the distal biceps tendon was injected
with the PRP. A dry needling technique was utilized to
create intrasubstance cleavage planes within the tendon
for the PRP to be injected into (Figure 3).

No specific physiotherapy was employed. Heavy
repetitive activity with the affected arm was to be
avoided for 6 weeks post-injection.

Data were collected prospectively with pre-injection
outcome scores and clinical examination findings rec-
orded at the initial clinical review. The senior author
(SNB) performed further clinical assessment approxi-
mately 6 weeks after each PRP injection. Postal ques-
tionnaires were used as the final follow-up assessment
to avoid patients having the inconvenience of attending
an unnecessary clinic appointment.

A modified Mayo Elbow Performance Score was
used both pre- and post-injection. Pain, motion, stabil-
ity and function were subjectively assessed to give a
maximum total score of 100.

Figure 2. Magnetic resonance imaging sagittal T1. Mild

thickening with hyperintensity of distal biceps (red arrow).

Figure 1. Magnetic resonance imaging axial T1. Mild thickening

with hyperintensity of distal biceps (red arrow).

Figure 3. Ultrasound-guided platelet-rich plasma injection into

distal biceps tendon (red arrow).
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Visual analogue scores (VAS) (0 to 10) for pain
(VAS pain) at rest and with movement were also
recorded.

In addition, as part of the final follow-up postal
questionnaire, two ‘Yes/No’ questions were asked:
(i) is your elbow better than it was prior to the injection
and (ii) if your symptoms recurred, would you have a
repeat injection?

Results

The clinical history and radiological findings for each
patient are summarized.

Patient 1

The patient was a 55-year-old male. Symptoms were
precipitated by minor injury when hitting a punch
bag during martial arts training. MRI showed ‘mild
insertional biceps tendinopathy’.

Patient 2

The patient was a 37-year-old male. Symptoms were
precipitated by hyperextension injury at work when
his arm caught in a machine. MRI showed ‘mild
thickening and hyperintensity of the biceps tendon
where it inserts onto the radial tuberosity but no partial
tear is seen’.

Patient 3

The patient was a 42-year-old male. No specific injury.
Symptoms were exacerbated by repetitive lifting when
working as a landscape gardener. MRI showed ‘there is
hyperintensity and thickening of the distal biceps
tendon where it approaches the radial tuberosity’.

Patient 4

The patient was a 68-year-old female. Symptoms
were precipitated by minor injury following a mis-
hit backhand shot when playing tennis. MRI
showed ‘the major abnormality relates to the distal
biceps tendon. The tendon itself is thickened, hyper-
intense. The extreme distal aspect of the tendon is
almost impossible to identify and I suspect there is
a high-grade partial tear’.

Patient 5

The patient was a 36-year-old male. No specific injury.
Symptoms were exacerbated by repetitive weight train-
ing at the gym. MRI showed ‘oedema is present at the
distal biceps insertion consistent with enthesopathy’.

Patient 6

The patient was a 34-year-old female. No specific injury.
Symptoms were exacerbated by repetitive activity work-
ing as a hairdresser. She elected not to have MRI as she
was pregnant. Ultrasound showed ‘there is mild
thickening and hypoechoic change of the distal biceps
tendon where it inserts onto the greater tuberosity’.

Four patients were male and two were female. All
were right handed; the dominant arm was affected in
four patients and the nondominant in two. Three
patients had minor injuries that precipitated their
symptoms; the other three had no injury but felt that
their symptoms were related to repetitive activity of the
affected arm. All patients had a clinically intact distal
biceps tendon and a positive distal biceps provocation
test. Five patients had at least 6 months of conservative
treatment prior to the PRP injection. This consisted of
anti-inflammatories, physiotherapy and activity modifi-
cation. One patient was referred for PRP injection 2
months after the onset of symptoms. As a result of
the severity of her symptoms and the presence of a
partial tear on her MRI scan, it was felt that early
intervention was indicated.

Four patients had one PRP injection. At the 6-week
post-injection clinical assessment, their symptoms had
resolved and their distal biceps provocation tests were
negative.

Two patients had two PRP injections. This included
the aforementioned patient with a partial tear on MRI.
At the 6-week clinical assessment, although their symp-
toms had improved to a degree, their distal biceps provo-
cation tests were still positive and they were referred
for a repeat injection. Further clinical assessment at 6
weeks after the repeat injection was performed. Both
patients had further improvement in their symptoms
with negative distal biceps provocation tests.

The average age at presentation was 45.3 years (range
34 years to 68 years). The average duration of symptoms
was 9 months (range 2 months to 24 months). The aver-
age final follow-up with postal questionnaires was 16.3
months (range 12 months to 30 months).

The mean modified Mayo Elbow Performance Score
pre-injection was 68.3 (range 65 to 85), classified as fair
function. This improved to a mean of 95 (range 85 to
100), classified as excellent function, at final follow-up
(P¼ 0.03125 Wilcoxon rank test, SPSS, version 22.0;
IBM Corp., Armonk, NY, USA)

The VAS pain at rest improved from a mean of 2.25
(range 2 to 5) pre-injection to 0 at final follow-up. The
VAS pain withmovement improved from amean of 7.25
(5 to8)pre-injection to1.3 (range0 to2)atfinal follow-up.

All six patients felt that they were better than they
were prior to the injection. All six patients would have
another injection if their symptoms recurred.
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No complications were noted.

Discussion

Ultrasound-guided PRP injection appears to be a safe
and efficacious treatment for distal biceps tendinopa-
thy. All six patients reviewed in our series had almost
complete resolution of their symptoms with a return to
normal function. Early improvement in symptoms with
resolution of clinical signs by 6 weeks was evident in
four patients. Although a repeat injection was required
in two patients, this resulted in further improvement
and resolution of clinical signs in both cases. At final
follow-up (minimum of 1 year), the improvement in
symptoms was maintained.

As tendinopathies are now generally accepted as a
degenerative rather than inflammatory process,17 the
use of PRP to stimulate tendon healing is more logical
than the use of corticosteroid. Growth factors, cyto-
kines and chemokines released by platelets stimulate
protein production in the target cells responsible for
cellular proliferation and collagen synthesis. Proteins
contained in PRP also act as cell adhesion molecules
and promote fibroblast migration. It is therefore sug-
gested that activation of these cells by PRP promotes
tendon healing.18

Our results compare favourably with those of Maree
et al. with respect to their study using ultrasound-
guided corticosteroid injection for the treatment of
distal biceps tendinopathy.7 In total, 73% of their
patients had complete resolution of their symptoms
compared to 83.3% in our smaller series. They adopted
a different injection technique, choosing to inject the
steroid directly onto the bony radial tuberosity. Our
technique of ultrasound-guided intrasubstance injec-
tion of PRP is safe and reproducible. The needle is
easily visualized within the biceps tendon; meaning
that accurate placement of the PRP is achieved. The
potential for damage to nearby neurovascular struc-
tures is minimal. Dry needling of the tendon is an
important part of the technique. Although dry needling
itself may contribute to the tendon healing process, the
addition of PRP has been shown to have a beneficial
effect.19

Our method of PRP preparation is quick, easy and
reliable. It gives a platelet concentration of approxi-
mately two to three times serum. Although other meth-
ods of PRP preparation result in higher platelet
concentrations, there is no consensus as to which type
of PRP is actually best. Platelet concentrations greater
than five times normal may actually have a detrimental
effect on tendon healing.20

The main weakness of the present study is the small
number of patients. Distal biceps tendinopathy is, how-
ever, a rare condition. There is very little published

literature on its aetiology, treatment or natural his-
tory.21 There is no figure quoted in the literature
regarding the incidence of distal biceps tendinopathy
but it is considered to be less than that of distal
biceps rupture, which is in the region of 1.2 in
100,000.21,22 In particular, there is no published evi-
dence regarding the natural history of distal biceps ten-
dinopathy. It is not clear whether this condition goes on
to resolution with conservative treatment or whether it
is a precursor to complete rupture. No cohort group of
patients who were treated conservatively was available
for comparison. We therefore accept that it is possible
that the symptoms of the patients in our series may
have eventually settled with prolonged continued con-
servative treatment. It should be pointed out, however,
that five out of six patients had at least 6 months of
conservative treatment with no sign of improvement.
Following PRP injection, their symptoms improved
rapidly. This improvement was maintained over the
long term.

The senior author (SNB) sees approximately 1450
new patients with shoulder and elbow problems each
year. In the 4-year period (2010 to present) during
which PRP injection has been available, there have
only been seven cases diagnosed with distal biceps ten-
dinopathy. Six of these cases had PRP injections as
described. In the other case, the patient travelled over-
seas and elected not to have the injection.

A randomized controlled trial comparing PRP injec-
tion to placebo would be required to further prove the
efficacy of PRP injection for distal biceps tendinopathy.
If a difference in improvement in the Mayo Elbow
Performance Score of 10 points, or VAS pain score of
2 points,23 is taken to be significant, using the SD from
the scores in our series, assuming p< 0.05 and a power
of 80%, the number of patients in each arm would need
to be 17. Given the rarity of this condition, recruiting
34 patients would require a multicentre trial and would
take a period of several years. We are currently assess-
ing the viability of performing this study.

Conclusions

Although our numbers are small, ultrasound-guided
PRP injection does appear to be a safe and effective
treatment for distal biceps tendinopthy. We would rec-
ommend its use for cases refractory to conservative
treatment.
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